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High-fat diet or high-sugar diet causes obesity and a chronic low-grade inﬂammation that leads to the
development of diabetes and cardiovascular diseases. Inﬂammation of the surrounding fat of thoracic
aorta namely periaortic adipose tissue (PAAT) has been associated with increased prevalence of vascular
diseases in obesity. C57Bl/6 male mice (12 weeks of age) fed a whole grain-based commercial diet
(WGD), reﬁned carbohydrate diet (RCD), reﬁned carbohydrate diet plus sweetened condensed milk ad
libitum (RCD þ CM) or high-fat diet (HFD) for eight weeks were studied. Serum fatty acid (FA) compo-
sition was evaluated by gas chromatography. The cellularity (as indicated by DNA and protein contents)
and the inﬂammatory state (as indicated by the contents of TNF-a, IL-6, IL-1b, IL-10, VCAM-1, ICAM-1,
leptin and adiponectin measured by ELISA) of the PAAT and thoracic aorta (TA) were evaluated. Both
obesogenic regimens (RCD þ CM and HFD) increased the content of total fatty acids (FA) in serum and the
cellularity of the PAAT compared to WGD. RCD þ CM increased serum monounsaturated fatty acid
(MUFA) levels and HFD increased serum saturated fatty acid (SFA) levels compared to WGD. RCD (one of
the diets used as control) and RCD þ CM increased the levels of TNF-a, IL-1b, IL-10 and VCAM-1 in the
PAAT compared to WGD. Mice fed with HFD showed decreased contents of TNF-a, VCAM-1 and IL-10 in
the PAAT compared to animals fed RCD. The RCD raised the levels of SFA in serum, cellularity and in-
ﬂammatory state in the PAAT compared to WGD. In conclusion, the effects of obesogenic dietary regi-
mens on PAAT can be interpreted differently when the results are compared with WGD or RCD. We found
marked changes in the PAAT and no signiﬁcant modiﬁcations in TA indicating this adipose tissue as the
major starting point of vascular diseases.
© 2016 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).D, Whole grain-based commercial diet; RCD, Reﬁned carbohydrate diet; RCD þ CM, Reﬁned carbohydrate diet with
iet; FA, Fatty acids; ICAM-1, Intercellular adhesion molecule-1; VCAM-1, Vascular adhesion molecule-1; SFA, Saturated
Monounsaturated fatty acids; NFkB, Nuclear factor-kB; BAT, Brown adipose tissue; WAT, White adipose tissue; SEM,
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Table 1
Composition of the reﬁned carbohydrate (RCD) and high-fat (HFD) diets.
Ingredients RCD HFD
(g/kg of diet)
Cornstarch 465.7 115.5
Dextrinized cornstarch 155 132
Sucrose 100 100
Casein 140 200
Choline bitartrate 2.5 2.5
L-Cystine 1.8 3
Vitamin mix AIN93 M 10 10
Mineral mix AIN93 M 35 35
Cellulose 50 50
Soybean oil 4 35
Lard 36 315
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Excessive food energy intake and a sedentary lifestyle are the
main cause of overweight and obesity [1]. Although energy balance
is clearly important uncertainty remains however about the role of
the main dietary components, fat and sugar, on the development of
obesity and associated complications, namely type 2 diabetes,
dyslipidemia and cardiovascular diseases [2]. Lomba et al. [3]
demonstrated macronutrient proportion in the diet plays an
important role in body weight gain and metabolic syndrome
manifestations by affecting the expression of key genes of energy
metabolism.
The chronic low-grade inﬂammation in obese patients has been
associated to the development of diabetes and cardiovascular dis-
eases [4,5]. Mice fed with a high-fat diet show increased body
weight, raised abundance of inﬂammatory peritoneal macrophages
and white adipose tissue inﬂammation [6,7]. Consumption of a
high-reﬁned carbohydrate-containing diet also induces inﬂamma-
tion in the liver and adipose tissue [8,9].
Periaortic adipose tissue (PAAT) is the surrounding fat of
thoracic aorta and it has been associated with the occurrence of
vascular diseases [10]. In humans and most animal models, the
development of obesity leads to an increase of the PAAT mass [11].
Schlett et al. [12] demonstrated in humans a strong correlation
between PAATand visceral adipose tissuemass. Accumulation of fat
around blood vessels may affect vascular function in a paracrine
manner as PAAT cells secrete vascular relaxing factors and pro-
inﬂammatory cytokines [13]. Sweazea et al. [14] demonstrated
that different obesogenic dietary regimens, such as high-sucrose
and high-fat diets, have varying effects on vascular reactivity and
function in Sprague-Dawley rats. However, the involvement of the
PAAT cells in the vascular inﬂammatory response to the main
obesogenic components of the diet remains unknown.
This study was designed to examine the effects of high sucrose
feeding and a high fat diet on inﬂammatory state of the PAAT and
thoracic aorta of mice. The effects of the obesogenic regimens were
compared with a whole grain-based commercial diet and a reﬁned
carbohydrate diet.2. Materials and methods
2.1. Animal model
This study was approved by the local Ethics Committee and was
conducted according to the Home Ofﬁce Animals (Scientiﬁc Pro-
cedures) Act 1986. C57Bl/6 male mice (12-weeks-old) were fed a
whole grain-based commercial diet (56% carbohydrates, 3.5% fat,
19% proteins; 3.5 kcal/g; WGD), a semisynthetic reﬁned carbohy-
drate diet (76% carbohydrates, 9% fat, 15% proteins, in energy;
3.8 kcal/g; RCD) or a semisynthetic high-fat diet (26% carbohy-
drates, 59% fat,15% proteins, in energy; 5.3 kcal/g;HFD) for 8 weeks.
One group (RCD þ CM) received a separated pot of sweetened
condensed milk e CM (Italac, Brazil) (55% carbohydrates, 8.5% fat,
7.5% proteins) fortiﬁed with a mineral and vitaminmix (AIN93G) ad
libitum during the same 8 weeks that another group received the
semisynthetic reﬁned carbohydrate diet [15]. All groups received
food and water ad libitum during the study. Commercial chow was
purchased from Nuvilab (Curitiba, Parana, BR) and the two other
diets were prepared in our laboratory (Table 1). Body weight and
food intake were weekly recorded. At 20 weeks of age, following
3e5 h fasting, micewere killed by rising CO2 tension in a small cage.
Thoracic aorta and PAAT directly adjacent to the lesser curvature of
the aortic arch were harvested, snap frozen, and stored at 80 C
until being used for the assays.2.2. Gas chromatographic analysis of fatty acids
Fatty acid composition in serum (z100 mL) was determined
after lipid extraction and derivatization according to the AOAC
Ofﬁcial Methods 996.06 and AOCS Ce 1 j-07 [16] with some mod-
iﬁcations as described in previous study of our group [17].
2.3. Cellularity determination
The cellularity of the PAAT and thoracic aorta was estimated by
measurement of total protein and DNA content in both tissues [18].
PAAT and thoracic aorta were homogenized in phosphate buffered
saline (sodium chloride 137 mmol/L, potassium chloride 2.7 mmol/
L, sodium phosphate dibasic 10 mmol/L, potassium phosphate
monobasic 2 mmol/L, at pH 7.4; 300 mL and 150 mL, respectively),
containing a protease inhibitor cocktail (Roche Diagnostics, Gren-
zach, Germany). Homogenates were centrifuged at 12,000 g, for
10 min, at 4 C and the supernatant was collected for the mea-
surements. The protein concentration was determined by the
Bradford [19] method (BioRad, California, USA), using bovine serum
albumin as standard. The DNA content was quantiﬁed by spectro-
photometry in a Nanodrop (Thermo Scientiﬁc, Delaware, USA) with
the purity determined by the 260/280 ratio.
2.4. Measurements of inﬂammation process associated proteins
The contents of TNF-a, IL-1b, IL-6, IL-10, VCAM-1, ICAM-1, adi-
ponectin and leptin were determined in the homogenates of PAAT
and thoracic aorta by ELISA according to the manufacturer's in-
structions (DuoSet kits, R&D System, Minneapolis, USA).
2.5. Statistical analysis
Results are expressed as mean ± standard deviation (SD). The
groups were compared by one-way ANOVA followed by the Tukey
post-test. Statistical analysis was performed using the GraphPad
Prism v. 5.0 software (GraphPad Software, San Diego, CA, USA).
P < 0.05 was considered to be signiﬁcant.
3. Results and discussion
3.1. Obesogenic diets and serum free fatty acid composition
The obesogenic regimens (RCD þ CM and HFD) herein reported
has also been used in another study by our group [20]. We found
both obesogenic diets signiﬁcantly increase body weight gain,
visceral fat tissue weight, plasma total cholesterol levels and gly-
cemia and reduced glucose tolerance. In the present study, the
obesogenic regimens markedly changed blood fatty acid levels and
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and HFD increased serum levels of total fatty acids by 47% and 44%,
respectively, compared to WGD (Table 2). RCD þ CM increased
serum levels of MUFA by 196.5% and HFD increased serum SFA
levels by 91.3%, both compared to WGD (Table 2). SFA have long
been known to promote inﬂammation [22]. SFA bind to toll-like
receptors 2 (TLR2) and 4 (TLR4) and activate the nuclear factor-kB
(NF-kB) increasing the expression of proinﬂammatory cytokines
such as IL-6 and TNF-a [23]. On the other hand, MUFA have been
reported to reduce the risk of cardiovascular diseases through anti-
inﬂammatory effects [24].
As compared to RCD, obesogenic regimens did not change total
FA levels in serum but RDC þ CM increased serum levels of MUFA
by 66% and n-3 PUFA by 85%. HFD increased serum n-6 PUFA by 77%
and n-3 PUFA by 92% compared to RCD (Table 2). HFD decreased
serum levels of MUFA by 56% compared to RCD þ CM (Table 2). In
relation to PUFA, the general assumption is that n-3 PUFA are anti-
inﬂammatory whereas n-6 PUFA are considered pro-inﬂammatory
FA [25]. However, the idea that all n-6 PUFA are pro-inﬂammatory
is still controversial and requires extensive investigation to be
clearly established [26,27].
RCD feeding caused an increase of SFA by 78% as compared to
theWGD group (Table 2). RCD is a semisynthetic diet prepared with
highly reﬁned ingredients and contains isolated nutrients (i.e.
cornstarch as carbohydrate) [28]. On the other hand, commercial
chows are prepared by mixing a variety of bioproducts subjected to
changes in the growing season [28]. Both RCD and WGD have been
used as control diets in diet-induced obesity studies but as herein
shown they do not present the same effects.
Both obesogenic dietary regimens (RCD þ CM and HFD)
increased serum SFA and decreased n-6 PUFA levels when
compared to WGD (Fig. 1). However, when compared to RCD, the
obesogenic diets decreased serum SFA and increased n-6 PUFA
levels. Dietary guidelines point out the need to reduce the intake of
saturated fats as to avoid increased serum cholesterol levels and so
the risk to develop atherosclerotic coronary heart diseases [29]. On
the other hand, the effect of n-6 PUFA on human health still re-
mains controversial [30].3.2. PAAT and thoracic aorta cellularity
The ingestion of high-fat diet or sweetened condensed milk
increased by 47% and 32% the total PAAT DNA content, respectively,
and by 67% and 30% the total PAAT protein levels, respectively, as
compared to the WGD (Fig. 2A and C, respectively). Ma et al. [31]
showed Wistar rats fed with a HFD for 6 months have higher per-
iaortic fat mass compared with animals fed on a commercial chow.Table 2
Serum fatty acid composition.
Fatty acid classes Groups
WGD RCD RCD þ CM HFD
Saturated 104 ± 11 185 ± 82a 172 ± 16 199 ± 19a
Monounsaturated 57 ± 2 102 ± 29 169 ± 56a,b 75 ± 23c
n-6 PUFA 187 ± 22 130 ± 41 176 ± 59 230 ± 75b
n-3 PUFA 20 ± 3 13 ± 4 24 ± 5b 25± 5b
Total Fatty Acids 368 ± 29 430 ± 124 541 ± 25a 529 ± 101a
The table shows the serum fatty acid composition of C57Bl/6J mice under obeso-
genic dietary regimens as measured by gas cromatography and presented as mg per
100mL. Values are presented asmean± S.D. (n¼ 5/group).WGD,whole grain-based
commercial diet; RCD, reﬁned carbohydrate diet; RCD þ CM, reﬁned carbohydrate
diet and sweetened condensed milk ad libitum; HFD, high-fat diet; PUFA, poly-
unsaturated fatty acids. The groups were compared by one-way ANOVA followed by
the Tukey post-test. (a) P < 0.05 compared to WGD; (b) P < 0.05 compared to RCD;
(c) P < 0.05 compared to RCD þ CM.The expansion of vascular adipose tissue rather than subcutaneous
adipose tissue has been associated with a higher risk for car-
diometabolic diseases [32]. The comparison of RCD with both
obesogenic diets (RCD þ CM or HFD) did not present signiﬁcant
differences in the total PAAT DNA content but the HFD led to a
decrease of 58% and 67% in the protein contents compared to RCD
and RCD þ CM, respectively (Fig. 2A and C, respectively). This result
points out the importance of the diet used as reference to investi-
gate the effects of obesogenic dietary regimens.
In the studies of diet-induced obesity, the control diet used to
compare the effects of the semisynthetic high-fat diet has been
either a commercial chow or a semipuriﬁed balanced diet [33]. The
puriﬁed ingredient diets as the RCD and HFD used in this study and
grain-based chow should be compared with caution. There are
several differences between them. The main difference between
the RCD and HFD diets is the quantity of carbohydrate (cornstarch,
dextrinized cornstarch and sucrose) and fat (lard and soybean oil).
The carbohydrate/fat ratio was of 18:1 for RCD and 1:1 for HFD.
Therefore, taking into account the comparison between the high
ingestion of fat or reﬁned carbohydrate, we could name them as
high-fat and high-carbohydrate diets, respectively. Short-term and
long-term randomized controlled trials have shown that high-
carbohydrate diets lead to, as much as or even more than high-fat
diets, increase of cardiometabolic disease risk [34].
RCD induced a signiﬁcant increase in PAAT cellularity as
demonstrated by DNA (50%) and protein (58%) contents compared
to WGD (Fig. 2A and C). Mirhashemi et al. [35] attributed the
antiadipogenic properties of the commercial chow to its high ﬁber
content. Benoit et al. [28] demonstrated C57Bl/6J mice fed a com-
mercial chow for 11 months have less epididymal and retroperi-
toneal adipose tissues, and total body fat mass; 30% less
subcutaneous adipose tissue and 15% less brown adipose tissue
than semisynthetic low-fat diet fed mice. This is the ﬁrst study
showing difference in PAAT cellularity between RCD and commer-
cial chow fed mice.
The consumption of sweetened condensed milk decreased by
23% the DNA content of the thoracic aorta compared to RCD animals
(Fig. 2B). The protein content of thoracic aorta was not signiﬁcantly
different between the groups (Fig. 2D). Dantas et al. [36] showed in
a senescence accelerated mice model that 8-week period of
western-type high-fat diet does not exacerbate the changes in the
aorta morphometry induced by ageing.
3.3. PAAT inﬂammatory proteins
Several processes involved in endothelial dysfunction develop-
ment take place in the PAAT [37]. Adipocytes are source of pro-
inﬂammatory cytokines and chronic inﬂammation that has been
associated to the development of atherosclerotic plaque and hy-
pertension [38]. In rodents, the surrounding adipose tissue of the
abdominal aorta displays features of white adipose tissue, whereas
the surrounding adipose tissue of the thoracic aorta is known to
express brown adipose tissue (BAT) genes [39,40]. Fitzgibbons et al.
[41] veriﬁed that murine PAAT presents similarities to the inter-
scapular BAT being resistant to inﬂammation induced by HFD.
However, under obesogenic dietary regimens, BAT maintains its
thermogenesis activity but displays additional roles such as fat
storage and fatty acid release that are characteristics of the white
adipose tissue (WAT) [42]. The conversion of BAT to WAT and vice
versa may be a strategy of the body to control fat mass [43]. In this
study, the ingestion of condensed milk associated with a reﬁned
carbohydrate diet increased the contents of TNF-a, IL-1b, IL-6, IL-10
and VCAM-1 in the PAAT by 45%, 54%, 60.5%, 92% and 42%,
respectively, compared to commercial chow (Table 3). The inges-
tion of high-fat diet did not change the content of inﬂammatory
Fig. 1. Percentage of each fatty acid family in serum of the four groups studied. The percentage of each fatty acid class (saturated, monounsaturated, n-6 and n-3 PUFA) was
calculated based on serum fatty acid composition (taking as 100% total fatty acids shown in Table 2). The data herein presented in percentage was not submitted to statistical
analysis. WGD, whole grain-based commercial diet; RCD, reﬁned carbohydrate diet; RCD þ CM, reﬁned carbohydrate diet plus sweetened condensed milk ad libitum; HFD, high-fat
diet; SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids.
Fig. 2. Total DNA content and protein contents of periaortic adipose tissue and of thoracic aorta. The PAAT and thoracic aorta were homogenized in phosphate buffered saline
containing a protease inhibitor cocktail. Homogenates were centrifuged and the supernatant was collected for the measurements. The DNA contents of PAAT (A) and thoracic aorta
(B) were quantiﬁed by spectrophotometry in a Nanodrop with the purity determined by the 260/280 ratio. The protein contents of PAAT (C) and thoracic aorta (D) were determined
in the homogenates by the Bradford method, using bovine serum albumin as reference protein. Values are presented as mean ± S.D. (n ¼ 5e7/group). WGD, whole grain-based
commercial chow; RCD, reﬁned carbohydrate diet; RCD þ CM, reﬁned carbohydrate diet with sweetened condensed milk ad libitum; HFD, high-fat diet. The groups were
compared by one-way ANOVA followed by the Tukey post-test. (a) P < 0.05 compared to WGD; (b) P < 0.05 compared to RCD; (c) P < 0.05 compared to RCD þ CM.
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compared to RCD, HFD led to a decrease of the contents of TNF-a
(by 24%), VCAM-1 (by 31%) and IL-10 (by 40%) whereas RCD þ CM
mice showed increased IL-6 content (by 26%) in the PAAT (Table 3).
Tarantino et al. [44] demonstrated increased serum IL-6 levels are
highly speciﬁc in conﬁrming the diagnosis of patients with nonal-
coholic steatohepatitis. PAAT of the RCD þ CM group showed
marked increase of IL-6 content but liver steatosis was not herein
evaluated. This consists a limitation of the present study.
The comparison between the obesogenic dietary regimens
demonstrated that the ingestion of high-fat decreased the content
of TNF-a, IL-1b, IL-6, IL-10 and leptin in the PAAT by 28%, 25%, 42%,
43% and 25%, respectively, compared to the RCD þ CM group
(Table 3). Results herein obtained with HFD show that in someanimal models and tissues other obesogenic diets (e.g. high car-
bohydrate diet) constitute a better experimental model to study
inﬂammation-associated chronic diseases.
The PAAT from mice fed with RCD presented increased contents
of TNF-a (by 36%), IL-1b (by 49%), IL-10 (by 82%) and VCAM-1 (by
85%) compared to the WGD group (Table 3). Dietary lipids and
carbohydrates induce important effects on body metabolism and
inﬂammatory state. The diets used in this study contained ﬁbers,
however, commercial chow ﬁbers are crude whereas cellulose was
used in the preparation of RCD and HFD. Apolzan and Harris [45]
suggested that differences in macronutrient origin is the cause of
differences in body weight gain rather than solely the lipid content.
The RCD used in this study induced an increase of the SFA per-
centage in serum and raised the cellularity and levels of
Fig. 3. Summary of the results observed in this study comparing mice under obesogenic dietary regimens with those fed with commercial chow or balanced diet as reference.
BD þ CM, balanced diet supplemented with condensed milk; HFD, high-fat diet; TA, thoracic aorta; PAAT, periaortic adipose tissue.
Table 3
Contents of inﬂammatory cytokines in the periaortic adipose tissue.
Inﬂammatory proteins (ng/total tissue depots DNA) WGD (n ¼ 7) RCD (n ¼ 5) RCD þ CM (n ¼ 7) HFD (n ¼ 5)
TNF-a 0.61 ± 0.06 0.81 ± 0.14a 0.86 ± 0.09a 0.62 ± 0.11b,c
IL-1b 0.79 ± 0.33 1.11 ± 0.6a 1.21 ± 0.51a 0.83 ± 0.47c
IL-6 0.43 ± 0.06 0.55 ± 0.06 0.69 ± 0.13a,b 0.41 ± 0.03c
IL-10 0.44 ± 0.03 0.81 ± 0.08a 0.84 ± 0.17a 0.48 ± 0.04b,c
ICAM-1 3.6 ± 0.70 4.16 ± 0.90 3.19 ± 0.60 3.02 ± 0.70
VCAM-1 3.1 ± 0.60 5.65 ± 1.30a 4.35 ± 0.60a 3.92 ± 0.40b
Leptin 0.77 ± 0.13 0.89 ± 0.11 0.88 ± 0.11 0.661 ± 0.15c
Adiponectin 88.07 ± 20.6 129.9 ± 34.1 118.3 ± 24.4 104.3 ± 26.4
The contents of TNF-a, IL-1b, IL-6, IL-10, ICAM-1, VCAM-1, leptin and adiponectin were determined in the homogenates of PAAT by ELISA. Values are presented as mean ± S.D.
(n ¼ 5e7/group). WGD, whole grain-based commercial diet; RCD, reﬁned carbohydrate diet; RCD þ CM, reﬁned carbohydrate diet with sweetened condensed milk ad lib-
nitum; HFD, high-fat diet. The groups were compared by one-way ANOVA followed by the Tukey post-test. (a) P < 0.05 compared to WGD; (b) P < 0.05 compared to RCD; (c)
P < 0.05 compared to RDC þ CM.
Table 4
Contents of inﬂammatory cytokines in the thoracic aorta.
Inﬂammatory proteins ng/total tissue DNA WGD (n ¼ 7) RCD (n ¼ 5) RCD þ CM (n ¼ 7) HFD (n ¼ 5)
TNF-a 0.08 ± 0.05 0.09 ± 0.06 0.04 ± 0.01 0.10 ± 0.07
IL-1b 0.10 ± 0.03 0.12 ± 0.02 0.11 ± 0.01 0.11 ± 0.02
IL-6 0.02 ± 0.006 0.02 ± 0.01 0.01 ± 0.002 0.02 ± 0.003
ICAM-1 1.14 ± 0.32 0.84 ± 0.29 0.75 ± 0.11 0.87 ± 0.26
VCAM-1 0.10 ± 0.03 0.12 ± 0.02 0.095 ± 0.01 0.11 ± 0.03
The contents of TNF-a, IL-1b, IL-6, ICAM-1 and VCAM were determined in the homogenates of thoracic aorta by ELISA. Values are presented as mean ± S.D. (n ¼ 5e7/group).
WGD, whole grain-based commercial diet; RCD, reﬁned carbohydrate diet; RCD þ CM, reﬁned carbohydrate diet with sweetened condensed milk; HFD, high-fat diet. The
groups were compared by one-way ANOVA followed by the Tukey post-test.
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with the comercial chow group.
Expression of adhesion molecules and pro-inﬂammatory cyto-
kines is increased in atherosclerosis, diabetes and obesity [46] be-
ing markers of vascular inﬂammation and endothelial dysfunction.
The inﬂammatory mechanisms have a pivotal role in all steps of
atherosclerosis [47]. Due to inﬂammatory mechanisms, endothelialcells are phenotypically converted into an “activated” state classi-
ﬁed as types I and II responses [48]. In type I activation, endothelial
cell junctions are lost increasing vascular permeability and endo-
thelial interaction with leukocytes and platelets. Type II activation
provides a marked inﬂammatory response and increased gene
expression of proinﬂammatory cytokines and adhesion molecules
[49].
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Kim et al. [50] demonstrated in the extract of thoracic aorta of
C57Bl/6J adult male mice an increase of vascular cell adhesion
molecule-1 (VCAM-1) mRNA levels after 4 weeks of HFD-feeding.
Protein levels of intracellular adhesion molecule-1 (ICAM-1) were
increased after 2 weeks of HFD feeding. In the present study, the
inﬂammatory cytokine levels evaluated in the thoracic aorta of
C57Bl/6J mice after 8 weeks of the administration of the dietary
obesogenic regimens did not change signiﬁcantly compared to
WGD and RCD (Table 4). Heinonen et al. [51] suggested that the
endothelial dysfunction may be an early sign of the establishment
of the metabolic syndrome whereas the most common complica-
tion in endothelium is the reduced release of nitric oxide. The re-
sults of the present study suggest that the inﬂammation of the
PAAT precedes the expected changes in aorta induced by dietary
obesogenic regimens. Marovich-Horvat et al. [52] demonstrated
patients with atherosclerotic plaques have large periaortic fat
depot. So, in addition to the role systemic inﬂammation plays in the
pathogenesis of cardiovascular diseases, perivascular adipose tissue
might be the trigger of the whole process.
4. Conclusions
RCD increased the serum levels of SFA, cellularity and levels of
inﬂammatory proteins (TNF-a, IL-1b, IL-10 and VCAM-1) in the
PAAT compared to mice fed WGD. The results of obesogenic dietary
regimens (RCD þ CM and HFD) maintained for 8 weeks were
compared with WGD and RCD. As compared to RCD, the ingestion
of condensed milk increased serum levels of MUFA and n-3 PUFA,
levels of IL-6 in the PAAT and decreased thoracic aorta cellularity.
However, as compared with the WGD, the ingestion of condensed
milk increased serum total fat, serum MUFA levels, PAAT cellularity
and contents of TNF-a, IL-1b, IL-6, IL-10 and VCAM-1 in the PAAT.
HFD increased serum n-6 and n-3 PUFA levels and decreased
cellularity and contents of TNF-a, IL-10 and VCAM-1 in PAAT when
compared with RCD. However, in comparison with the WGD, HFD
increased serum total fat, serum SFA levels and PAAT cellularity. In
conclusion, as summarized in Fig. 3, the obesogenic dietary
regimen effects on PAAT can be interpreted differently when the
results are compared withWGD or RCD. We found marked changes
in PAATand no signiﬁcantmodiﬁcations in thoracic aorta indicating
this adipose tissue as the major starting point for vascular disease
development.
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